The starting point is a crude physical description of a cell ( fig. 1a) . A liquid (the cytoplasm) is contained in a thin elastic shell (the cell wall). The physical parameters involved are the cell radius of curvature R, the wall thickness h, the elastic modulus of the wall material E and the pressure P exerted on the wall (or the turgor pressure). P is the difference between pressures inside and outside the cell. In this Letter, I derive scaling laws relating these parameters and test them with experimental data.
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The analysis relies on the following remarks. The turgor pressure and the thickness of the wall are mainly regulated by the cell physiology. Wall growth is similar to plastic 2 deformations as established for plant cells 7 : The wall behaves as an elastic material below a critical strain a y and grows above by yielding to stress. So, the wall is modeled as a perfectly plastic material 28 , which yields in extension and not in compression (see fig. 1b ).
The cell can also regulate the wall plasticity 7 . I assume that the wall has no intrisic (natural) curvature when it is formed. Finally, the growth is slow: The characteristic time for growth is much larger than the time needed to reach mechanical equilibrium. Consequently, the cell is considered to be at mechanical equilibrium.
I first estimate the cell mechanical energy, which is minimal at equilibrium. A thin shell has two modes of deformation: Stretching and bending 29 . The stretching energy is proportional to the strain squared, but if the material undergoes plastic deformations (see fig. 1b ), then energy is stored only below the yield strain a R=αh(E/P) 1/3 . (1) A simple calculation assuming that the wall adopts locally the shape of a sphere of radius R and using the equation for the bending of thin plates 29 gives α~1.3 (the exact value depends on the Poisson ratio of the material). The best fit to the compiled experimental data ( fig. 2b) gives α=4.0, of the same order of magnitude. The agreement is good, although I have neglected the anisotropy of the wall, which is probably important in pattern generation.
One might notice a departure from the law (1) at small radii in fig. 2 . This motivates the study of the opposite limit a R=βh (E/P).
Here β=2 a 
Methods
The wall elastic modulus E, the turgor P, the cell radius R (the radius of the cylindrical part for elongated cells) and the wall thickness h were collected as described in the following.
The two lengths were either measured from the published photographs or taken from the references. When some data were missing in the literature, they were replaced by data from similar species as indicated below. Chara corallina 8 , except P
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. Nitella opaca and flexilis:
, h and R 10, 12 . Acetabularia acetabulum: E=500 MPa (same order of magnitude as in refs. 8 and 10), P=0.5 MPa (same order of magnitude as in refs. 9 and 11), h and R
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.
Arabidopsis thaliana root hairs: E=500 MPa 8, 10 , P
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, h and R
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. Saccharomyces cerevisiae 16 . 
